(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
3 January 2003 (03.01^003) 





H 



(10) InternatioDal Publication Number 

PCX wo 03/000258 Al 



(51) International Patent ClassificatioD^: A61K 31/425, 
31/42, 31/41. 31/38. 31/34. A6iP 7/02 

(21) Internatioaal Application Number: PCT/US02/19240 

(22) International Filing Date: 18 June 2002 ( 1 8.06.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
60/299,659 



20 June 2001 (20.06.2001) US 



(71) Applicant: WYETH [US/US]; Five Giralda Farms, Madi- 
son. NJ 07940-0874 (US). 

(72) Inventor: ELOKDAH, Hassan, Malinioud; 1487 Mer- 
rick Road. Yanlley. PA 19067 (US). 

(74) Agents: NAGY, Michael. R. et al.; WYETH, Patent Law 
Dept. Five Giralda Farms. Madison, NJ 07940-0874 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ. BA, BB. BG. BR, BY. BZ, CA. CH. CN. CO. CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH. 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU. LV, MA, MD, MG, MK, MN. MW, 
MX, MZ, NO, NZ, CM, PH, PL, PT, RO, RU, SD. SE, SG, 
SI, SK, SL, TJ, TM, TN. TR, TT, TZ, UA, UG, UZ, VN, 
YU, ZA, ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE, LS, MW. MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, H, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF. CG, CI. CM, GA. GN. GQ. GW. ML. MR. 
NE. SN. TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amendir^ the 
claims and to be republished in the event of recent of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: ARYLOXY-ACETIC ACID COMPOUNDS USEFUL AS INHIBITORS OF PLASMINOGEN ACTIVATOR 
INHIBrrOR-I (PAM) 



(IK) 





(V) 



(VD 



0^ 



(wn) 



0 



(DQ 



P0»H 

00) 



(57) Abstract: This invention provides methods of inhibiting plasminogen activator inhibitory (PAH) in a mammal, utilizing com- 
O pounds of the formula: (D wherein: A is C or N; B is 0, S, N, or CH=CH; E is (11), (HI), or -X-D; D is (TV), (V), or alkyl of 1-12 
S carbon atoms; X is CO, CH(OH), CHj, or -CH-S-2-benzothiazole; Y is H, alkyl, or halo; Z is 0, S, or N; R is H, nitro, alkyl, alkoxy, 
^ halo, or CF3; R» is alkyl, aryl, aralky 1, halo, Het-alkyl, or optionally substituted aryl; Het is (VI) or (VH); G is 0, S, or N; RMs H, halo, 
^ alkyi. or -OR^; R^ and R* are H, halo, alkyl, aryl, nitro, amino, alkyl sulfoamide, arylsulfoamide, cycloaJkyl, heterocycle, or option- 
® ally substituted aryl; is H, alkyl, -CH(R^)R8, -C(CH2)„C02R^ -C(CH3)2C02R^ CH(R^)(CH2).C02R', or -CH(R^)C6H4C02R9; R^ 
O is alkylene; R^ is H. alkyl, aryl, aralkyl, cycloalkyl, phthalic acid, or Q-alkyl; Q is (VTII), GX), (X), (XI); R^ is -CO2R", -CONHR". 
tetrazole, or -PO3R"; R' is H. alkyl, aiyl, or aralkyl; W is 0. N. or S; R^^ is H. alkyl, aryl, or aralkyl; n = 1-6; or a pharmaceutically 
acceptable salt or ester form thereof. 
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ARYLOXY-ACETIC ACID COMPOUNDS USEFUL AS INHIBITORS OF 
PLASMINOGEN ACTIVATOR INHIBlTOR-1 (PAI-1) 

This invention relates to methods of using aryloxy-acetic acid derivatives as 
5 inhibitors of plasminogen activator lnhibitor-1 (PAi-1) for treating conditions resulting 
from fibrinolytic disorders such as deep vein thrombosis and coronary heart disease, 
and pulmonary fibrosis, and to the use of such compounds in the manufacture of a 
medicament for the treatment of such conditions. 

1 0 Background of Invention 

< 

Plasminogen activator inhibitor-1 (PAI-1) is a major regulatory component of 
the plasminogen-plasmin system. PAI-1 Is the principal physiologic inhibitor of both 
tissue type plasminogen activator (t-PA) and urokinase type plasminogen activator 

15 (u-PA). Elevated plasma levels of PAI-1 have been associated with thrombotic 
events as indicated by animal experiments (Krishnamurti, Blood, 69, 798 (1987); 
Reilly, Arteriosclerosis and Thrombosis, 11. 1276 (1991); Canmeliet, Journal of 
Clinical Investigation, 92, 2756 (1993)) and clinical studies (Rocha, Fibrinolysis, 8, 
294, 1994; Aznar, Haemostasis 24. 243 (1994)). Antibody neutralization of PAI-1 

20 activity resulted in promotion of endogenous thrombolysis and reperfusion (Biemond, 
Circulation, 91. 1175 (1995); Levi. Circulation 85. 305, (1992)). Elevated levels of 
PAH have also been implicated in diseases of women such as polycystic ovary 
syndrome (Nordt, Journal of clinical Endocrinology and Metabolism, 85. 4, 1563 
(2000)) and bone loss induced by estrogen deficiency (Daci, Journal of Bone and 

25 Mineral Research, 15, 8, 1510 (2000)). Accordingly, agents that inhibit PAI-1 would 
be of utility in treating conditions originating from fibrinolytic disorder such as deep 
vein thrombosis, coronary heart disease, pulmonary fibrosis, polycystic ovary 
syndrome, eta 

U.S. Patent No. 6,110,963 teaches aryloxy acetic acid derivatives of this 
30 invention as useful in the treatment of hyperglycemia. 



1 
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SUMNIARY OF THE INVENTION 



This invention comprises methods of inhibiting plasminogen activator 
inhibitor-1 (PAl-1) in a mammal, preferably in a human, the methods comprising 
administering to a mammal in need thereof a pharmaceutically effective amount of a 
compound of the formula: 




wherein 
A is C or N; 
10 B is O, S, N, or CH=CH; 



15 



20 



Eis 




Dis 





. or -X-D ; 



, or alkyl of 1-12 carbon atoms; 



X is CO, CH{OH), CHa, or -CH-S-2-benzothiazole; 
Y is hydrogen, alkyl of 1-6 carbon atoms, or halogen; 
Z is O, S, or N; 

R is hydrogen, nitro, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, halogen, 
or trifluoromethyl; 

R'' is alkyl of 1-12 carbon atoms, aryl of 6-10 carbon atoms, aralkyi of 7-15 carbon 
atoms, halogen, Het-alkyI wherein the alkyl moiety contains 1-6 carbon 
atoms, or aryl mono-, di- or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, trifluoromethyl, and 
alkoxy of 1-6 carbon atoms ; 
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Het Is 




G is O. S, or N; 

r2 is hydrogen, halogen, alkyi of 1-6 carbon atonis, or-OR^ 

r3 and r4 are each, independently, hydrogen, halogen, alkyI of 1-8 carbon atoms, 
5 aryl of 6-12 carbon atoms, nitro, amino, alkylsulfoamide, arylsuifoamide, 

cycloalkyl of 3-8 carbon atoms, heterocycle of 5 to 7 ring atom containing 
from 1 to 3 heteroatoms selected from oxygen, nitrogen, or sulfur, or aryl of 6- 
10 carbon atoms mono-, di- or tri-substituted with a substituent selected from 
the group consisting of halogen, alkyI of 1-6 carbon atoms, trifluoromethyl, 
1 0 alkoxy of 1 -6 carbon atoms; 

r5 Is hydrogen, alky! of 1-6 carbon atoms, -CH(r7)r8. .C{CH2)nC02R^. 

-C(CH3)2C02RQ. CH(R7)(CH2)nC02R9 or -CH(r7)C6H4C02R9; 
r6 is alkyI of 1-3 carbon atoms; 

r7 is hydrogen, alkyl of 1 -6 carbon atoms, aryl of 6-1 2 carbon atoms, aralkyi of 6-1 2 
15 carbon atoms, cycloalkyl of 3-8 carbon atoms, phthalic add, or Q-alkyI wherein the 
alkyl moiety contains 1-6 carbon atoms; 

O O CO2H 

r8 is 'C02R^ ^ . -CONHRI ^ , tetrazole, or -POsR^ ^ ; 

r9 is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-12 carbon atoms, or aralkyi of 
20 7-1 5 carbon atoms; 

W is O, N, or S; 

R^"* Is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-12 carbon atoms, or aralkyi of 

7-15 carbon atoms; 
n = 1-6; 

25 or a pharmaceutically acceptable salt or ester fonm thereof. 
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Alkyl. as used herein refers to an aliphatic hyclrocarix)n chain and includes 
straight and branched chains e.g. of 1 to 6 carbon atonis such as methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl. n-pentyl, isopentyl. neo-pentyl, 
n-hexyl, and isohexyl. Halogen means bromine, chlorine, fluorine, and iodine. It Is 

5 prefen-ed that the aryl portion of the aryl or aralkyl substituents herein is a phenyl, 
naphthyl or 1,4-ben2odioxan-5-yl group; with phenyl being most prefenred. The aryl 
moiety may be optionally mono-, di-, or tri- substituted with a substituent selected 
from the group consisting of alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, 
trifluoromethyl, halogen, alkoxycarbonyl of 2-7 carbon atoms, alkylamino of 1-6 

10 carbon atoms, and dialkylamino in which each of the ^Ikyl groups is of 1-6 carbon 
atoms, nitro, cyano, -CO2H, alkylcarbonyloxy of 2-7 carbon atoms, and alkylcarbonyl 

of 2-7 carbon atonns. 



15 and some of the compounds of this invention may contain one or more asymmetric 
centers and may thus give rise to optical isomers and diastereomers. While shown 
without respect to stereochemistry in Fonnula I, the present invention includes such 
optical isomers and diastereomers; as well as the racemic and resolved, 
enantiomericatly pure R and S stereoisomers; as well as other mixtures of the R and 

20 S stereoisomers and phamnaceutically acceptable salts thereof. 

The compounds of the present invention are inhibitors of the serine protease 
inhibitor PAI-1, and are therefore useful in the treatment, inhibition, prevention or 
prophylaxis in a mammal, preferably in a human, of those processes which involve 

25 the production and/or action of PAI-1 . Thus, the compounds of the invention are 
useful in the treatment or prevention of noninsulin dependent diabetes mellitus 
cardiovascular disease caused by such condition, and and prevention of thrombotic 
events associated with coronary artery and cerebrovascular disease. These 
compounds are also useful for Inhibiting the disease process involving the thrombotic 

30 and prothrombotic states which include, but are not limited to, fonnation of 
atherosclerotic plaques, venous and arterial thrombosis, myocardial ischemia, atrial 
fibrillation, deep vein thrombosis, coagulation syndromes, pulmonary fibrosis, 
cerebral thrombosis, thromboembolic complications of surgery (such as joint 



The compounds of this invention may contain an asymmetric carbon atom 



-4 



wo 03/000258 



PCTAJS02/19240 



replacement), and peripheral arterial occlusion. These compounds are also useful in 
treating strol^e associated with or resulting from atrial fibrillation. 

The compounds of the invention may also be used in the treatment of 
5 diseases associated \M\h extracellular matrix accumulation, including, but not limited 
to, renal fibrosis, chronic obstructive pulmonary disease, polycystic ovary syndrome, 
restenosis, renovascular disease and organ transplant rejection. 

The compounds of the invention may also be useful in the treatment of 
10 malignandes, and diseases associated with neoangiogenesis (such as diabetic 
retinopathy). 

The compounds in the invention may also be used in conjunction with and 
following processes or procedures involving maintaining blood vessel patency, 
15 including vascular surgery, vascular graft and stent patency, organ, tissue and cell 
implantation and transplantation. The compounds in the invention may also be 
useful in the treatment of inflammatory diseases, septic shock and the vascular 
damage associated with infections. 

20 The compounds of the Invention are useful for the treatment of blood and 

blood products used in dialysis, blood storage in the fluid phase, especially ex vivo 
platelet aggregation. The present compounds may also be added to human plasma 
during the analysis of blood chemistry, in hospital settings to detemnine the fibrinolytic 
capacity thereof. 

25 

The compounds in the present invention may also be used in combination 
with prothrombolytic , fibrinolytic and anticoagulant agents. 

The compounds of the present invention may also be used to treat cancer 
30 induding, but not limited to, breast and ovarian cancer, and as imaging agents for the 
identification of metastatic cancers. 

The compounds of the invention may also be used in the treatment of 
Alzheimer's disease. This method may also be characterized as the inhibition of 
35 plasminogen activator by PAI-1 in a mammal, particularly a human, experiencing or 
subject to Alzheimer's disease. This method may also be characterized as a method 
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of increasing or nonnalizing levels of plasmin cx)ncentration in a mammal, particularly 
those experiencing or subject to Alzheimer's disease. 

The compounds of the invention may be used for the treatment of 
5 myelofibrosis with myeloid metaplasia by regulating stromal cell hyperplasia and 
increases in extracellular matrix proteins. 

The compounds of the invention may also be used in conjunction with 
protease inhibitor-containing highly active antiretroviral therapy (HAART) for the 
10 treatment of diseases which orginate from fibrinolytic impaimrient and hyper- 
coagulability of HIV-1 infected patients receiving such therapy. 

The compounds of the invention may be used for the treatment of diabetic 
nephropathy and renal dialysis associated with nephropathy. 

15 

The compounds of the invention may be used to treat cancer, septicemia, 
obesity, insulin resistance, proliferative diseases such as psoriasis, improving 
coagulation homeostasis, cerebrovascular diseases, microvascular disease, 
hypertension, dementia, osteoporosis, arthritis, asthma, heart failure, arrhythmia, 

20 angina, and as a honmone replacement agent, treating, preventing or reversing 
progression of atherosclerosis, Alzheimer's disease, osteoporosis, osteopenia; 
reducing inflammatory markers, reducing C-reactive protein, or preventing or treating 
low grade vascular inflammation, stroke, dementia, coronary heart disease, primary 
and secondary prevention of myocardial infarction, stable and unstable angina, 

25 primary prevention of coronary events, secondary prevention of cardiovascular 
events, peripheral vascular disease, peripheral arterial . disease, acute vascular 
syndromes, reducing the risk of undergoing a myocardial revascularization 
procedure, microvascular diseases such as nephropathy, neuropathy, retinopathy 
and nephrotic syndrome, hypertension, Type I and 2 diabetes and related diseases, 

30 hyperglycemia, hyperinsulinemia, malignant lesions, premalignant lesions, 
gastrointestinal malignancies, liposarcomas and epithelial tumors, proliferative 
diseases such as psoriasis, improving coagulation homeostasis, and/or improving 
endothelial function, and all forms of cerebrovascular diseases. 
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The compounds of the invention may be used for the topical applications In 
wound healing for prevention of scaning. 

5 This invention also comprises methods for the treatment, inhibition, 

prevention or prophylaxis In a mammal of each of the conditions or maladies listed 
herein. Each method comprises administering to a mammal in need thereof a 
phannaceutically or therapeutically effective amount of a compound of this invention, 
or a phannaceutically acceptable salt or ester fomn thereof. 

10 

Pharmaceutically acceptable salts can be formed from organic and inorganic 
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic, 
maionic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric, 
sulfuric, methanesulfonic, naptifialenesutfonic, benzenesulfonic, toluenesulfonic, 
15 camphorsulfonic, and simiiariy known acceptable adds when a compound of tiiis 
invention contains a basic moiety. Salts may also be fomned from organic and 
inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or 
potassium, when a compound of this invention contains a cart>oxylate or phenolic 
moiety, or similar moiety capable of forming base addition salts. 

20 

Ester fonns of tiie compounds of tiiis invention include straight chain alkyi 
esters having from 1 to 6 cartoon atoms or branched chain alkyI groups containing 3 
or 6 carijon atoms. Including metiiyl. ettiyl. propyl, butyl, 2-mettiylpropyl and 1.1- 
dimetiiylethyl esters. Other esters useful witii this invention include tiiose of the 
25 fonnula -COOR12 wherein R12 is selected from the formulae: 

O 




wherein R13, Rm. Ris, and R16, are independently selected from hydrogen. alkyI of 
from 1 to 10 carbon atoms, aryl of 6 to 12 carbon atoms, arylalkyi of from 6 to 12 
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carbon atoms; heteroaryl or alkylheteroaryl wherein the heteroaryl ring is bound by 
an allcyl chain of from 1 to 6 carbon atoms. 

Among the prefenred ester fornis of the compounds herein include but not 
5 limited to Ci-C6 alkyl esters, Ca-Ce branched allcyl esters, benzyl esters, etc. 

Preferably, A is C. 
Preferably, R is hydrogen. 

10 ' 

Preferably, R*" Is hydrogen, allcyl of 1-6 carbon atoms, or aralkyi of 7-15 
carbon atoms. 

Preferably, R^ and R^ are each, independently, hydrogen or halogen. 

15 

Among the prefenred compounds of this Invention are those of Formula I, in 

which: 
A is C; 

R is hydrogen; 

20 R*^ is hydrogen, alkyl of 1-6 carbon atoms, or aralkyi of 7-15 carbon atoms; and 

r3 and R^ are each, independently, hydrogen or halogen; 
or a pharmaceuticaliy acceptable salt thereof. 

Specifically prefenred compounds for use in the methods of the present 
25 invention include those set forth below: 

6-[(2-butyl-benzofuran-3-yl)-hydroxy-methyl-naphthalen-'2-ol; 
6-[(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-ol; 

30 

1-bromo-6-(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-ol; 
[1-brDmo-6-(2-butyl4)enzofurai>3-yime%l)-naphthaien-2-yloxy]-«cetjcackJ 



8- 
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2-I1-bromo-^(2-butyl-beruofuran-3-ylmethyl)-naphthalen-2-yloxyl-3- 
acid; 

5 

5- [1 -bromo-6-(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-ylox^^ H- 
tetrazole; 

6- {2-butyl-berxzofuran-3-ylmethyl)-1-iodo-naphthalen-2-ol; 

10 

2-[^-(2-butyl-ben2ofuran-3-ylmethyl)-1-iodo-naphthalen-2-^^ 
acid; 

1- bromo-6-[(2-butyl-benzofuran-3-yl)-hydraxy-me%l]-naphtha^^^^ 

15 

[1 -bromo-6-(2-butyl-benzof uran-3-carbonyl)-naphthalen-2-yloxy]-acetic acid; 

2- [1 -bromo-6-(2-butyl-benzofLiran-3-carbonyl)-naphthalen-2-ylo^^ -3-phenyl- 
propionic add; 

20 

[5-bromo-6-(1H-tetrazol-5-ylmethoxy)-naphthalen-2-yl]-(2-butyl-b^ 
methanone; 

6-(2-benzyl-benzo[b]thiophen-3-ylmetliyl)-1-bromo-naphthalen-2-ol; 

25 

44(2-butyl-benzofuran-3-yl)4iydroxy-methyO-biphenyl-4-ol; 
(2-butyl-benzofuran-3-yl)-(4-hydroxy-biphenyl-4-yl)-methanone; 

30 44(2-butyl-benzofuran-3-ylmethyl]-biphenyl-4-ol; 

[4-[(2-butyl-benzofuran-3-ylmethyl]-biphenyl-4-yloxyl-acetic acid; 

5-[4 -(2-butyl-benzofiiran-3-ylmethyl) -blphenyI-4-yloxymethyI]-1 H-tetrazole; 
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{4'-[(2-butyl-benzofuran-3-yl)-hydroxy-methyO-biphenyI-4-yIoxy}-acetl^ acid; 
3,5-dibromo-44(2-butyl-benzofuran-3-yl)-hydroxyHTiethyl]-biphenyl-^ 
5 44(2-benzyl-benzo[b]thiophen-3-yl)-hydroxy-methyll-biphenyl-4^ 
{2-butyl-ben2ofuran-3-ylH5^4-methoxy-phenyl)K)xazol"2-yQ^ 
{2-butyl-ben20furan-3-yl)-[5-{4-methoxy-phenyl)-oxazol-2-yll-methanone; 

10 

2-(24)utyl4)enzofuran-3-ymethyl)-5-(4-methoxy-phenyl)-oxaz^^^^ 
[4-bromo-5-(4-methoxy-phenyl)-oxazol-2-yl]-(2-butyl-benzofuran-3-yl> 
1 5 4-bromo-5-(6-bronrK)-24)utyl-benzofuran-3-ylme% 

6-[(benzothiazol-2-ylsulfanyl)-(2-butyl-benzofuran-3-yl)-methyQ-naphth^ 
44(2-butyf-benzofurarh3-yl)-(benzothiazol-2-ylsulfanyl)-methyO-b^^^ 

20 

2-[1-(benzD[blthiophen-2-yl)-octylsuIfanyl]-benzothiazole; 

24(4-brom(>i)henylH2-butyl-benzofurai>3-yl)-me%lsulfanylh^^ 

25 2-[{4-bromc>-naphthalen-1-ylH2-bLityl-benzofurai>3-yl)-meft 
benzothiazole; 

2-[(2-butyl-benzofuraiv3-yl)-phenyl-methylsulfanyO-benzothia^^ 

30 [2,6-dibromo-4-{naphthalene-2-carbonyl)-phenoxy]-aceticacid; 

5-l2,6<libromo-4-(naphthalen-2-ylrnethyl)-phenoxymethyl]-1H-^^ 
or a pharmaceuticaily acceptable salt or ester form thereof. 

-10- 
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The invention also relates to tlie use of oompounds of the invention in the 
preparation of a medicament for inhibiting plasminogen activator inhibitor-1 (PAI-1) in 
a mammal. 

5 

The invention also relates to the use of compounds of the invention in the 
preparation of a medicament for the treatment of thrombosis or fibrinolytic impaimient 
in a mammal. 

10 The compounds of this invention can be prepared as described in U.S. Patent 

No. 6.110.963 (Malamas et al.- Issued August 29, 2000), the contents of which are 
incorporated herein by reference, or by other methods known in the art. 

The compounds of this invention can be prepared according to the following 
15 schemes from commercially available starting materials or starting materials which 
can be prepared using to literature procedures. These schemes show the 
preparation of representative compounds of this invention. 
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Scheme I 




5 

In Scheme 1 compounds (1 ) that are either commercially available or can be 
prepared by known methodologies from the 2-llthiated derivatives, obtained by 
treatment with all^llithium reagents, of compounds (1) and the appropriate 
electrophiles Y-R^ [ref. Org. React. 1979, volue 26]. Compounds (1) can be 
10 converted to 3-carboxaIdehydes (2) upon treatment with phosphorus oxychloride and 
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N,N-dimethylformamide [ref. Chim. Ther. 1996. 4. 221-227]. Aldehydes (2) can be 
treated with aromatic or heteroaromatic lithium (prepared by lithium halogen 
exchange, using for example n-BuLi) or Grignard reagents (3) to afford methyl- 
alcohols (4). Alcohols (4) can be reduced with triethylsilane/trifluoroacetic acid to 

5 produce (5) or can be converted to benzothiazoles (6) upon reaction with 2.2- 
dithiobis(benzothiazole) and tributylphosphine. Compounds (1) can also be 
converted to ketones (7) upon treatment with acyl chlorides and aluminum chloride 
[Friedel-Crafts and Related Reactions, Wiley Interscience, New York, 1963-1965]. 
Compounds (5). (6). and (7) can produce phenols (8) upon treatment with boron 

10 tribromide. Compounds (8) can be monobromfnated or dibrominated (10) with 
bromine in the presence of potassium acetate and acetic add. The brominated 
compounds (10) can be converted to terphenyl analogs (11) using the Suzuki 
protocol (arylboronic acids / palladium catalyst) [ref. Syn. Comm. 1981, 11, 513-519], 
Compounds (10) and (11) can be treated with bromoacetonitile in the presence of 

15 sodium hydride to give oxo-nitriles that can subsequently be converted to tetrazoles 
(14) upon treatment with sodium azide and ammonium chloride. Secondly, 
compounds (10) and (11) can be converted to the oxo-acetic acids (13) upon 
treatment with methyl bromoacetate, followed by saponification with sodium 
hydroxide. Thirdly, compounds (10 ) and (11) can be converted to cartjoxylic acids 

20 (12) by using the Mitsunobu protocol [ref. Synthe^s, 1981, 1-27], for example, 
phenyllactic acid methyl ester, triphenylphosphine and diisopropyl azodicarboxylate. 
Conversion of either (10) or (11) to (12), (13) or (14) when X is -CH(OH)- will require 
the masking of the hydroxyl group, for examie with a silyl reagent, followed by 
unmasking at the last step, for example with tetrabutylammonium fluoride. 

25 

The precise dosage to be employed depends upon several factors including 
the host, whether in veterinary medicine or human medicine, the nature and severity 
of the condition being treated, the mode of administration and the particular active 
substance employed. The compounds may be administered by any conventional 
30 route, in particular enterally, preferably orally in the fonm of tablets or capsules. 
Administered compounds can be In the free form or phamnaceutically acceptable salt 
form as appropriate, for use as a phamnaceutical, particularty for use in the 
prophylactic or curative treatment of atherosclerosis and sequelae (angina pectoris. 
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myocardial infarction, anrtiythmias, he^ri failure, kidney failure, stroke, peripheral 
arterial occlusion, and related disease states). These measures will slow the rate of 
progress of the disease state and assist the body in reversing the process direction in 
a natural manner. 

5 

Effective administration of these compounds may be given at a daily dosage 
of from about 1 mg/kg to about 250 mg/kg, and may given in a single dose or in two 
or more divided doses. Such doses may be administered in any manner useful in 
directing the active compounds herein to the recipient's bloodstrearfi, including orally, 

10 via implants, parenterally (including intravenous, intraperitoneal and subcutaneous 
injections), rectally, vaginally, and transdermally. For the purposes of this disclosure, 
transdermal administrations are understood to include all administrations across the 
surface of the body and the inner linings of bodily passages including epithelial and 
mucosal tissues. Such administrations may be carried out using the present 

15 compounds, or pharmaceutically acceptable salts thereof, in lotions, aeams, foams, 
patches, suspensions, solutk3ns, and suppositories (redtal and vaginal). 

Oral formulations containing the active compounds of this invention may 
comprise any conventionally used oral fomns, including tablets, capsules, buccal 

20 fomns, troches, lozenges and oral liquids, suspensions or solutions. Capsules may 
contain mixtures of the active compound(s) with Inert fillers and/or diluents such as 
the phamnaceutically acceptable starches (e.g. com, potato or tapioca starch), 
sugars, artificial sweetening agents, powdered celluloses, such as crystalline and 
microcrystalline celluloses, flours, gelatins, gums, etc. Useful tablet fomnulations may 

25 be made by conventional compression, wet granulation or dry granulation methods 
and utilize phanmaceutically acceptable diluents, binding agents, lubricants, 
disintegrants, suspending or stabilizing agents, including, but not limited to, 
magnesium stearate, stearic acid, tate, sodium lauryl sulfate, microcrystalline 
cellulose, cart)oxymethylcellulose calcium, polyvinylpynrolidone, gelatin, alginic add, 

30 acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate, 
glycine, dextrin, sucrose, sorbitol, dicalcium phosphate, calcium sulfate, lactose, 
kaolin, mannitol, sodium chloride, talc, dry starches and powdered sugar. Oral 
fomnuiations herein may utilize standard delay or time release formulations to alter 
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the absorption of the active compound(s). Suppository formulations may be made 
from traditional materials, including cocoa butter, with or without the addition of 
waxes to alter the suppository's melting point, and glycerin. Water soluble 
suppository bases, such as polyethylene glycols of various molecular weights, may 
5 also be used. 

It is understood that the dosage, regimen and nruxie of administration of these 
compounds will vary according to the malady and the individual being treated and will 
be subject to the judgment of the medical practitioner involved. It is preferred that the 
10 administration of one or more of the compounds herein begin at a low dose and be 
increased until the desired effects are achieved. 
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CLAIMS: 



1. A method of inhibiting plasminogen activator inhibitor-1 {PAI-1) in a mammal, 
the method comprising administering to a mammal in need thereof a 
phamnaceutically effec^Ve amount of a compound of the fomiula: 




wherein 
A is C or N; 
10 B is O, S, N. or CH=CH; 



15 



20 



E is 




Dis 





,or-X-D; 



, or alkyl of 1-12 carbon atoms; 



X Is CO, CH(OH). CH2. or .CH-S-2-ben20thiazole; 
Y is hydrogen, alkyl of 1-6 carbon atoms, or halogen; 
Z is O. S, or N; 

R is hydrogen, nitro, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, halogen, 
or trifluoromethyl; 

is alkyl of 1-12 carbon atoms, aryl of 6-10 carbon atoms, aralkyl of 7-15 carbon 
atoms, halogen, Het-alkyI wherein the alkyl moiety contains 1-6 carbon 
atoms, or aryl mono-, di- or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, trifluoromethyl, and 
alkoxy of 1-6 carbon atoms ; 
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Het is 




G is 0. S, or N; 

r2 is hydrogen, halogen, alkyi of 1-6 carbon atoms, or -OR^ 

r3 and R* are each, independently, hydrogen, halogen, alkyI of 1-8 carbon atonns. 
5 aryl of 6-12 carbon atoms, nitro, amino, alkylsulfoamide, arylsulfoamide, 

cycloalkyi of 3-8 carbon atoms, heterocycle of 5 to 7 ring atom containing 
from 1 to 3 heteroatoms selected from oxygen, nitrogen, or sulfur, or aryl of 6- 
10 carbon atoms mono-, di- or trl-substituted with a substituent selected from 
the group consisting of halogen, alkyI of 1-6 carbon atoms, trifluoromethyl, 
1 0 alkoxy of 1 -6 carbon atoms; 

r5 is hydrogen, alkyl of 1-6 carbon atoms, -CH(r7)R6, .C(CH2)nC02R^, 

-C(CH3)2C02R^, CH(R7)(CH2)nC02R^. or -CH(R7)C6H4C02R9; 

r6 is alkyl of 1-3 carbon atoms; 

r7 is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-12 carbon atoms, araikyi of 6-12 
1 5 carbon atoms, cycloalkyi of 3-8 carbon atoms, phthalic acid, or Q-alkyI wherein the 
alkyl moiety contains 1-6 carbon atoms; 



Qis 




r8 is .C02R^ ^ . -CONHR'^ ^ , tetrazole, or -POaR'" ^ ; 

R^ is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-12 carbon atoms, or aralkyi of 
20 7-15 carbon atoms; 

WIsO, N,orS; 

r11 is hydrogen, alkyl of 1-6 carbon atoms, aryl of 6-12 carbon atoms, or aralkyi of 

7-15 carbon atoms; 
n = 1-6; 

25 or a phanmaceuticaJiy acceptable salt or ester form thereof. 
2. A method according to Claim 1 wherein A is C. 
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3. A method according to Claim 1 or 2 wherein R is hydrogen. 

4. A method according to any one of Claims 1 to 3 wherein is hydrogen, alkyi 
5 of 1-6 carbon atoms, or arallcyi of 7-15 carbon atoms. 

5. A method according to any one of Claims 1 to 4 wherein R^ and R^ are each, 
independently, hydrogen or halogen. 

10 6. A method according to Claim 1 wherein 
AisC; 

R is hydrogen; 

R'* is hydrogen, alkyI of 1-6 carbon atoms, or arall<yl of 7-15 carbon atoms; and 

. r3 and R^ are each, independently, hydrogen or halogen; 
15 or a phamnaceutically acceptable salt thereof. 

7. A method according to Claim 1 wherein the compound is selected from the 
group of: 

6-[(2-butyl-ben2ofuran-3-yi)-hydroxy-methyl-naphthalen-2-ol; 

20 

6-[(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-ol; 

1- bromo-6-(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-ol; 

25 [1-bromo-6-(2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-yloxy]-acetic acid; or 

2- [1-bromo-6-{2-butyl-benzofuran-3-ylmethyl)-naphthalen-2-yloxyl-3-phenyl-propionic 
add; 

or a phamiaceuttcally acceptable salt or ester form thereof. 

30 

8. A method according to Claim 1 wherein the compound is selected from the 
group of: 

5-[1 -bromo-6-(2-butyl-benzof uran-3-ylmethyl)-naphthalen-2-yloxymethyll-1 H- 
tetrazole; 

35 6-(2-butyI-benzofuran-3-ylmethyl)-1-iodo-naphthalen-2-ol; 
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2-[-*-(2-butyl-benzofuran-3-ylmethyl)-1-iodc)-naphthalen-2-yloxy]-3-phe^^ 
acid; 

1- brorTK)-6-[(2-butyl-*enzofuran-3-ylHiydroxy-meft^ 

[1 -bromo-6-(2-butyl-benzofurBn-3<arbonyl)Hriaphthaler>2-ylo^^^ acid; 
5 or a pharmaceutically acceptable salt or ester form thereof. 

9. A method according to Claim 1 wherein the compound is selected from the 
group of: 

2- [1-bromo-6-{2-butyl-benzofuran-3-carbonyl)-naphthalen-2-yloxy] -3-phenyl- 
10 propionic acid; 

[5-bromo-6-{1H-tetrazol-5-ylmethoxy)Hriaphthalen-2-yO-{2-butyl-benzofuran^ 
methanone; 

6-{2-benzyl-benzo[b]thiophen-3-ylmethyl)-1-bromo-naphthalen-2-ol; 
44(2-butyl-benzofuran-3-yl)-hydroxy-methyi]-biphenyl-4-ol; or 
15 (2-butyl-benzofuran-3-yiH4-hydroxy-biphenyl-4-yl)-methanone; 
or a phanmaceutically acceptable salt or ester fomn thereof. 

10. A method according to Claim 1 wherein the compound is selected from the 
group of: 

20 4-[{2-butyl-benzofuran-3-ylmethyl]-biphenyl-4-ol; 

[44(2-'butyl-benzofuran-3-ylmethyl]4)iphenyi-4-yloxy]-acetic acid; 

5-[4 -{2-butyl-benzof uran-3-ylmethyl) -biphenyl-4-yloxymethyI]-1 H-tetrazole; 

{4'-[(2-butyl-benzofuran-3-yl)"hydroxy-methyl]-biphenyl-4-yloxy}-acetic acid; 

3,5-dibromo-4-I(2-butyl-benzofuran-3-yl)-hydroxy-methyl]-biphenyI-4-ol; or 
25 44(2-benzyl-benzoIb]thiophen-3-yl)-hydroxy-methyl]-biphenyl-4-ol; 

or a pharmaceutically acceptable salt or ester fonii thereof. 

11. A method according to Claim 1 wherein the compound is selected from the 
group of: 

30 {2-butyi-benzofuran-3-yl)-[5-(4-methoxy-phenyl)-oxazol-2-yl]-methanol; 
{2-butyl-benzofuran-3-yl)-[5-(4-methoxy-phenyl)-oxazol-2-yl]-methanone; 
2-(2-butyl-l>en2ofuran-3-ymethyl)-5-(4-methoxy-phenyl)-oxazole; 
[44)romo-5-(4-meftoxy-phenyl)-oxazol-2-yl]-(2-butyl-benzofuran-3-yl)-methan^^^ or 
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4- bromo-5-(6-bromo-2-butyl-benzofurar^3-ylmethyl)-5-(4-methoxy-phenyl)^^ 
or a pharmaceutically acceptable salt or ester form thereof. 

12. A method according to Claim 1 wherein the compound is selected from the 
5 group of: 

6-[(benzothiazol-2-ylsulfanyl)-(2-butyl-benzofuran-3-yl)-methyl]-naphthalen-2-o!; 
44(2-butyl-benzofuran-3-ylHbenzothia2Dl-2-ylsulfanyI)-methyi]-biphenyl-4-cl; 
2-[1-(benzo[b]thiophen-2-yl)-octylsulfanyq-benzothiazole; 
2-[{4-bromo-phenylH2-butyl-benzofuran-3-yl)-methylsulfanyll-benzothiazole; or 
0 2-[(4-bromo-naphthalen-1 -yl)-(2-butyl-benzof uran-3-yl)-methylsulfany I]- 
benzothiazole; 

or a phamriaceutically acceptable salt or ester fonri thereof. 

13. A method according to Claim 1 wherein the compound is selected from the 
5 group of: 

2-[(2-butyl-benzpfuran-3-yl)-phenyl-methylsulfanyl]-benzothiazole; 
[2,6-dibromo-4-(naphthalene-2-carbonyl)-phenoxy]-acetic add; or 

5- [2,6-dibromo-4-(naphthalen-2-ylmethyl)-phenoxymethyl]-1H-tetrazo!e; 
or a pharmaceutically acceptable salt or ester form thereof. 

10 

14. A method for treatment of thrombosis or fibrinolytic impairment in a mammal, 
the method comprising administering to a mammal in need thereof a 
pharmaceutically effective amount of a compound according to Claim 1, or a 
pharmaceutically acceptable salt or ester form thereof. 

>5 

15. A method according to Claim 14 wherein the thrombosis or fibrinolytic 
Impairment is associated with formation of atherosclerotic plaques, venous and 
arterial thrombosis, myocardial ischemia, atrial fibrillation, deep vein thrombosis, 
coagulation syndromes, pulmonary fibrosis, cerebral thrombosis, thromboembolic 

)0 complications of surgery or peripheral arterial occlusion. 
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16. Use of a compound of formula (1) as defined in Claims 1 to 13 in the 
preparation of a medicament for inliibiting plasminogen activator inhibitor (PAi-1) in a 
mammal. 

5 17. Use of a compound of formula (I) as defined in Claims 1 to 13 in the 
preparation of a medicament for the treatment of thrombosis or fibrinolytic impairment 
in a mammal. 
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